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-is a wave number; R -radius of the body shell, in a liquid-andstable component, under certain circumstances, can be formed disturbance zonez, which are referred to as caustic zones. Caustic surfaces are confocal to the inner cylindrical surface of the shell. They are formed as a by-pass of acoustic rays that are transmitted from the same point of the inner cavity of the device as a result of its circular (along the formers) and transversal (bending) oscillations. As a result it occurs a great concentration of sound waves energy in a liquid-and-stable component (Kuzmychev and Makarov, 1958; Makarov and Fadeev, 1960) . The comparative analysis has revealed peculiarities of the resonant type for two design modelsthe approximate (in the form of the elementary plate) and the refined (in the form of a shell of a considerable length) allows revealing some sufficient differences in the results (Vavylov, Peretts and Baraev, 1968; Cremer, 1955; Heckl, 1958) . They were confirmed experimentally.
For the refined design model we will choose a circular cylindrical shell of an unlimited length (Fig.  1 ). Short shells have been studied, for example, in the work (White, 1966) .
Further arguments are based on the assumption of the shell small thickness 2δ in comparison with its radius R, that is, we assume that 2 20 R δ < and is less than one-sixth of the part of the bending wave length, i.e.
If the shell is influenced by disturbance only normally applied to it, then its oscillatory motion of the surface will be shown by the equations (Vlasov, 1944 and 1949; Novozhylov, 1951 
where W -radial stringing shift of the shell surface; γ -function of tension; Using the supporting function Ф (Dydkovskyy, Karachun and Zaborov, 1991) 
we will take the system (1) to one equation -
Assume that the shell is influenced by a falling flat sound wave. Its direction of propagation together with the radial direction gives the angle θ , and the plane of falling and the plane of the former in the body constitute the angle ψ (Fig. 1) . Then, the sound pressure in the falling wave on the outside of the case can be written as follows -
The solution of equation (3) we find in the form -
If we do not take into account the spreading of the sound on the body surface, then (taking into account the values) (2), stringing movements W of the surface in the plane of the former can be shown as - The correlation (6) for the plates can be taken for the shell (Junger, 1955) . As derived from the expression (5) - 
the shell of the body will be "acoustically transparent" (of course, in the absence of losses). This condition can be regarded as equality of the trace of the former circumference and the length of the circular wave on a plane that is parallel to the front of the falling wave ( Fig. 2) 2 sin . sin Thus, in the cylindrical body at low frequency occurs another wave coincidence, in comparison to the plate, for circular (longitudinal) waves (Mel'nyk and Karachun, 2016 and 2012; Karachun et al., 2016) .
It is interesting, that the wave coincidence for bending waves can occur only at frequencies higher than gr f , and for the circular (longitudinal) waves, however, can only occur at frequencies that do not exceed long ω .
In the he shell there is likely to be another coincidence -combined. It is derived from the formula (8) - The value of the angle ψ , at which occurs the phenomenon of the wave coincidence at low frequencies, we calculate by the formula (10) and, for convenience, are summarized in Table. 1.
Table 1
The resonance values of the angle ψ for longitudinal waves aluminium, Thus, at decreasing the angle ψ of the falling wave, also decreases the frequency at which the coincidence occurs, i.e. The analysis of an approximate simplified model of the phenomenon at a large size of the twostage gyroscope body gave an opportunity to identify peculiarities of the diffraction of sound waves on the gyroscope gimbal. These features are resonant in origin and help the unimpeded passage of sound waves inside the device. Under such conditions the measurement errors of the angle rate of the aircraft are rapidly increasing and reaching the values at which the device cannot meet the certificate requirements.
As we have found out both the bending and circular oscillations of the shell along the parallel develop the resonance. The first one become more active at frequencies higher than the boundary frequencies. The second one -at frequencies below the boundary frequencies.
The first ones create a resonance situation at corresponding value of radiation frequency and the angle of coincidence, in other words, each frequency corresponds its angle coincidence.
The second ones create a resonance situation only at the angle of coincidence, when the falling and bending waves coincide, regardless of the frequency ω .
The refined design model helped the identification of another resonance at low frequencies below the boundary frequency.
